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In the Next 50 Years,
We Must ...

Increase energy production by 5, while
reducing GHG emissions by 2 or more

Mitigate and adapt to climate change
Address increasingly drug resistant diseases

Provide meaningful livelihoods for 9B people

=» Innovation
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Hl Problem Solving
' as “Thinking Aloud”

e "What if I try A?”
e 'I wonder how I do B?”

e "What do others know about C?”

e "Hey, I've just learned how to do D!”

- How do I reduce cycle time?



g | Thinking Aloud:
| Reducing Cycle Time

e "What if I try A?”

- Design, modeling, fabrication tools
e "I wonder how I do B?”

- Wikis, design databases, conversation
e "What do others know about C?”

- Databases, search tools, conversation

e 'Hey, I've just learned how to do D!”
- Publication, conversation, education

(Distributed) collaboration is a crosscutting theme
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i Technologies for
Distributed Collaboration

e Conversation e Data publication
o Post ¢ FTP, Gopher, ...
¢ Fedex ¢ Web
¢ Telephone ¢ Blogs
¢ Email, IRC, ... ¢ Semantic Web

¢ Instant messaging
¢ Videoconference

e Federation
¢ Collaborative

e Immersive bookmarking
¢ MUDs ¢ Grid computing
¢ Access Grid ¢ Service-oriented

¢ Second Life architecture



National Research & Education Networks who voluntarily share optical
networking resources and expertise to develop the Global LambdaGrid
for the advancement of scientific collaboration and discovery
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Visualization courtesy of Bob Eatters-:-n NCSA,; data compilation by Maxine Brown, UIC.
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GB/day

e Provides access to
all IPCC data

e >150 TB data
downloaded

e >300 scientific
papers written
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Integrating Data and
omputing, on Demand
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Hed NIH's
- Cancer Biomedical Informatics Grid

caBIG: sharing of infrastructure, applications,




Credit: Jonathan Silverstein, U.Chicago




Access Grid and SARS
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Content,

CCESSCSRID

Community Website

j Software Downloads, User-contributed
Hardware Reference, & More

n
MNavigation = Recent News
m Home Welcome to AccessGrid.org Access Grid 3.0.2 Release
B Software Hardware Reference onlim
» Hardware Submitted by Tom Uram on Thursday, Cctober 5, 2006 - 22:41 Access Grid 3.0.1 Release
@ Documentation i : 3 : ' : Access Grid 3.0 Released
i The Access Grid® is an ensemble of resources including multimedia large-format
a Community g z : s x : -
o Eea displays, presentation and interactive environments, and interfaces to Grid
MJ " = i middleware and to visualization environments. These resources are used to B aril e
e support group-to-group interactions across the Grid. For example, the Access
@ News Grid (AG) is used for large-scale distributed meetings, collaborative work NG el 006
m Search sessions, seminars, lectures, tutorials, and training. The Access Grid thus differs Su| Mo | Tu | We | Th
@ Users from desktop-to-desktop tools that focus on individual communication. The 1 =
Access Grid developers have issued over 20,400 certificates to users across 56
¥ countries. Each institution has one or more AG nodes, or "designed spaces,” that
User login contain the high-end audio and visual technology needed to provide a
high-quality compelling user experience. The nodes are also used as a research
"] P RS environment for the development of distributed data and visualization corridors
and.fnr the study of issues relating to collaborative work in distributed
environments. Search AG Mailing Lists
P d:
ASIWor Search:
Match: All Fj
Create new account g LDng ._}

Reguest new password

Sort by: Score
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e The power of diversity & scale
¢ Open Science Grid: 80 sites, 30K CPUs
¢ World Community Grid: 700,000 CPUs
o Access Grid: several thousand nodes

¢ Wikipedia, Flickr, CiteULike, Connotea, ...

e The challenges of heterogeneity

¢ Bandwidth, hardware, interests, trust,
understanding, meaning, timezone, ...

e The challenges of scale
¢ Participants, data, computing, ambition
e Everything is still far too complicated!
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Venue Tools

@ hittps: /fvv 3. mes. anl.gov:8000 Venues 000000Ff5F3 1 2bf=008c00dd00; |+

Mavigation Help

Argonne National Laboratory

My Venues
= Argonne Lobby

o o o O s O O Y O

Big Horn
Bridgeport
Dantooine

Full 5ail
Institution Lobby
Jack Frost
Kamar

Lucky Labrador
Talus

Test Room
Windmer

W

£

+

& Participants

Eric Olson

o B

Joe Insley
8 Mark Hereld

B Michael E. Papka
8 Susanne Lefvert
B Thomas D. Uram
i

Ti Leggett

.....

Il_! DataSnapshot02.ipg
!_“i MeetingSlides.ppt
::j Proposal.pdf
& Services
& Application Sessions
< ., Shared Movie Viewer - 12:01:04 PM Jun

% Shared Presentation - 10:15:59 AM Jun

¥

-- Entered venue Argonne Mational Laboratory (Mon, 18 Sep 200&, 12:21:38)

Venue for Argonne Mational Laboratory, information at http: {fwww. anl.gov.

& Thomas D. Uram: Compare the snapshots in the venue with the latest snapshots here:
B |htto: /. mes. anl.gov /i fresearch fsnapshots

Mark Hereld: There's an interesting change in the third set of time values
Susanne Lefvert: That's likely due to a build-up of nickel as the front expands



'3?:?:::1“Th|nk|ng Aloud” (for Science or
Invention): 10 Year From Now

e On-demand access to powerful data,
design, analysis, & fabrication resources

¢ Service-oriented science & engineering
¢ Deep analysis of vast quantities of data
¢ Commoditization of design & analysis

e Communities of 2, 20, 200, 2K, 2M can
self-identify easily within a sea of billions

¢ To share information, converse, discover

e We understand innovation & collaboration
far better than today
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e Enable smooth scaling in many dimensions
¢ Number of participants (K-, M-, G-persons?)
¢ Internet capabilities (0 to Tbhit/sec)
¢ Physical resources
¢ Amount of data (megabytes to exabytes)
¢ Complexity of questions asked & answered
¢ Degree of trust, shared language, etc.

e Integration with the physical world
¢ Active sensors
¢ Automated experimental protocols

¢ Integrate manufacturing and problem solving
23
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Current Activities

e Access Grid 3.0
¢ Conversation, context, scale, ease of use
¢ Dozens of sites
e Collaborative tagging for scientific data
¢ Collaborative creation of data exegesis
e Resource federation in virtual organizations
¢ Grid protocols and software

24



#.0  We Can Contribute to a
Democratization of Science

e Personalized manufacturing (FabLab)
e Personalized reporting (blogosphere)

e Personalized innovation (“Global
Knowledge Environment”?)

“So much ingenuity my generation has,
and no place to put it” — Charlie Leduff

25



